Reperfusion induces 5-lipoxygenase translocation and leukotriene C4 production in ischemic brain.
5-Lipoxygenase (5-LO) converts arachidonic acid, released from membrane phospholipids upon external stimulation, to leukotriene C4 (LTC4), which induces various kinds of cellular and molecular responses. We examined the effects of 5 min of ischemia on brain 5-LO and LTC4 during reperfusion using the gerbil model of transient forebrain ischemia that develops neuronal necrosis selectively in the hippocampus. Neurons exhibited dense 5-LO immunoreactivity; 5-LO was partially redistributed from cytosolic to particulate fractions 3 min during reperfusion. LTC4 was generated in neurons and was increased in all forebrain regions during reperfusion. Postischemic increases in LTC4 were inhomogeneous; a greater increase was observed in the hippocampus (13.37 +/- 0.24 pmol/g tissue) than in the other regions (cerebral cortex: 3.29 +/- 1.09 pmol/g). Superoxide dismutase and dimethylthiourea, oxygen radical scavengers, attenuated the production of LTC4 and damage to the neurons in the hippocampus during reperfusion. Our findings indicated that reperfusion, which was associated with translocation of cytosolic 5-LO to membranes and generation of oxygen radicals, induced the production of LTC4 and suggested that excess LTC4 production may mediate irreversible reperfusion injuries in the hippocampal neurons.